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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solar battery module capable 
of solving such a problem that the module cannot be harmonized with 
the environment of the surroundings because a wiring member of a solar 
battery module for power generation has metallic gloss. 
SOLUTION: In the solar battery module in which a plurality of solar 
battery cells are arranged and are connected by a wiring member, the 
surface of the wiring member is coated with a resin layer whose surface 
is colored. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solar cell module characterized by covering the front face of said wiring material with the resin 
layer which it was colored in the solar cell module which arranged two or more photovoltaic cells and was 
connected by wiring material. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/to 2006/09/26 



JP,2001-339089,A [DETAILED DESCRIPTION] 



1/3 <<— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solar cell module which connected two or more photovoltaic 

cells by the wiring member especially about a solar cell module. 

[0002] 

[Description of the Prior Art] A solar battery is divided into the object for power, and a noncommercial use by 
the activity application. Conventionally, the solar battery as a noncommercial use was well used as a power 
source of the pocket mold represented by an electric car, the clock, etc., and since it was small, it did not spoil 
an appearance greatly. 

[0003] However, in a solar battery which is used as objects for power, such as an object for residences, an 
object for the wall surfaces of a building, etc. which the commercial scene has expanded in recent years, the 
power magnitude is also large and the light-receiving area of the solar battery itself is also far large. 
Nevertheless, since the object was an object for power, only photoelectric conversion efficiency was thought as 
important and emphasis was seldom put about the appearance of a eel and a module. 

[0004] However, installing the solar battery for power in the outdoors, performing arrangement which usually 
touches people's eyes in order to make it incline so that sunlight may improve incidence in many cases, and 
performing installation which aimed at harmony with a surrounding environment was called for. 
[0005] Generally a solar cell module connects two or more photovoltaic cells with lead wire, and has structure 
pinched by the resin of the weatherability which covers the surroundings in a resin layer and is called surface 
glass and a backseat on the back. Since the front face of a light-receiving side is glass, a photovoltaic cell and 
wiring material look good. 

[0006] Drawing 7 is drawing showing the conventional solar cell module. In drawing 7 , in 2, a modular frame and 
3 show wiring material and 4 shows a photovoltaic cell. For module production, two or more photovoltaic cells 4 
are connected by the wiring material 3. The wiring material which covered copper foil with solder is usually used 
for this connection. 

[0007] Drawing 8 is drawing showing the conventional wiring material. In drawing 8 , the copper foil whose 5 is 
the base section of wiring material, and 6 show the covered solder layer. An example of the conventional solder 
coat approach is shown in drawing 9 . In drawing 9 , in 8, the copper foil ingredient before a solder coat and 9 
show solder, and 10 shows a solder tub. It is formed so that solder 6 may continue and may be covered with the 
conventional approach by both sides of copper foil 5. Therefore, as for the structure of the conventional wiring 
material 3, solder 6 had adhered to front flesh-side both sides of copper foil 5. Therefore, as shown in drawing 
7 , it had become that in which the wiring material 3 was conspicuous by the modular appearance. 
[0008] The photovoltaic cell has prepared the antireflection film, and it produces it so that it may become 
usually deep blue, so that light may generally be absorbed more. Since many things which performed solder 
coating are used for copper foil 5 and the wiring material 3 adopted from the former with the solar cell module to 
it has metallic luster, its echo of light is dramatically large. Therefore, the wiring material 3 became the Hitachi 
**** thing dramatically to the front face of a photovoltaic cell 4, and there was a problem that the appearance 
as a module was not beautiful and harmony of an environment with a perimeter could not be aimed at. 
[0009] It is made in view of such a trouble, the wiring material of the solar cell module for power has metallic 
luster, and this invention aims at offering the solar cell module which canceled the conventional trouble that 
harmony of a perimeter and an environment could not be aimed at. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, according to the solar cell 
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module concerning claim 1, in the solar cell module which arranged two or more photovoltaic cells and was 
connected by wiring material, it is characterized by covering the front face of said wiring material with the resin 
layer which it was colored. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on an accompanying 
drawing. Drawing 1 is drawing showing an example of the photovoltaic cell used for the solar cell module 
concerning this invention, drawing 1 — setting — 1 — a semi-conductor substrate and 1a — a surface 
antireflection film and 1e show a surface electrode, and, as for a light-receiving side side impurity diffused layer 
and 1c, surface irregularity structure and 1b show a rear-face side impurity diffused layer (BSF) and 1d of 1f of 
rear-face electrodes. 

[0012] Said semi-conductor substrate 1 is a silicon substrate of a single crystal or polycrystal. Any are 
sufficient as this substrate n molds p molds. In the case of single crystal silicon, it is formed of the Czochralski 
method etc., and, in the case of polycrystalline silicon, is formed of casting etc. Polycrystal Dili Cong can mass- 
produce and is very more advantageous than single crystal silicon in respect of a manufacturing cost. The ingot 
formed of the Czochralski method or casting is sliced in thickness of about 300 micrometers, and it cuts in 
10cmx10cm or about [ 15cmx15cm ] magnitude, and becomes a silicon substrate. Said photovoltaic cell is 
produced using the silicon substrate of a single crystal or polycrystal. 

[0013] The front-face side of this substrate 1 forms concavo-convex structure 1a for usually reducing a 
reflection factor. This serves also as the object of the damage clearance at the time of a slice. This concavo- 
convex structure 1a forms Mr. abbreviation 1's pyramid mold detailed irregularity structure called texture 
structure, when using single crystal silicon as a substrate 1. When using polycrystalline silicon as a substrate 1, 
the approach of etching on texture etching and these conditions of a single crystal substrate, and forming a 
texture or its similar structure selectively is taken in many cases, but since crystal-face bearing of the front 
face of a polycrystal substrate is various, a reflection factor cannot fully be reduced. Therefore, the approach of 
forming concavo-convex structure without being dependent on field bearing by dry etching or the mechanical 
etching method is examined. 

[0014] Layer 1b which the reverse conductivity-type semi-conductor impurity diffused is formed in the front- 
face side of the semi-conductor substrate 1. Layer 1b which this reverse conductivity-type semi-conductor 
impurity diffused is formed by the gaseous-phase diffusion method using POCI3, the spreading diffusion method 
using P205, the ion implantation method for diffusing P+ ion directly, etc., when preparing in order to form 
semiconductor junction in a silicon substrate 1, and diffusing [ for example, ] the impurity of n mold. 
[0015] 1d of antireflection films is formed in the front-face side of this silicon substrate 1. It prevents that light 
reflects 1d of this antireflection film on the front face of a silicon substrate 1, and it prepares in order to 
incorporate light effectively in a silicon substrate 1 . In consideration of a refractive-index difference with a 
silicon substrate 1 etc., 1d of this antireflection film consists of ingredients whose refractive indexes are about 
two, and it consists of silicon nitride films, silicon oxide (Si02) film, etc. with a thickness of about 500-2000A. 
[0016] It is desirable to form in the rear-face side of a silicon substrate 1 layer 1c which the 1 conductivity-type 
semi-conductor impurity diffused in high concentration. Layer 1c which this 1 conductivity-type semi-conductor 
impurity diffused in high concentration forms an internal field in the rear-face side of a silicon substrate 1, in 
order to prevent decline in the effectiveness by recombination of a carrier near the rear face of a silicon 
substrate 1 . That is, as a result of accelerating the carrier generated near the rear face of a silicon substrate 1 
by this electric field, while power will be taken out effectively, especially the photosensitivity of long wavelength 
increases, lowering of a hot solar-battery property is mitigable. 

[0017] Surface electrode 1e is formed in the front-face side of a silicon substrate 1. this surface electrode 1e - 
- for example, Ag paste which mainly consists of Ag powder, a binder, a frit, etc. — screen printing — and it 
calcinates and a solder layer is formed on it. This surface electrode 1e is constituted from two bus bar 
electrodes which connect mutually the finger electrode of a large number formed in about pitch 3mm again, and 
the finger electrode of these large number by width of face of about 200 micrometers. 

[0018] 1f of rear-face electrodes is formed in the rear-face side of a silicon substrate 1. 1f of this rear-face 
electrode also consists of the above-mentioned Ag paste, and it forms a solder layer further. 
[0019] Drawing 2 is a part of cross-section structure of a solar cell module which shows 1 operation gestalt 
concerning this invention. In drawing 2 , a backseat and 1i show 1g of light-receiving side side glass, and EVA 
and 1j show 1h of photovoltaic cells. 

[0020] Drawing 3 and drawing 4 are the examples of an appearance of the solar cell module in which 1 operation 
gestalt concerning this invention is shown. In drawing 3 and drawing 4 , in 2, a modular frame and 3 show wiring 
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material and 4 shows a photovoltaic cell. In drawing 3 , the modular backseat colors the modular pack sheet in 
white and drawing 4 . For module production, two or more large positive cell eels 4 are connected by the wiring 
material 3. The wiring material which carried out the solder coat is usually used for copper foil at this 
connection. 

[0021] The example of the structure of the wiring material used by this invention is shown in drawing 5 . In 
drawing 5 , the copper foil whose 5 is the base section of wiring material, the Hirata layer which 6 covered, and 7 
show the resin layer which functions as a solder resist. By using what was colored this resin layer 7, the gloss of 
the wiring material 3 shall not be conspicuous in a modular appearance. 

[0022] As such a resin layer 7, a solder resist is used suitably and also other heat-curing mold resin, such as an 
epoxy resin, phenol resin, melamine resin, polyester resin, or silicon resin, or photo-curing mold resin is used, for 
example. 

[0023] Since it is colored, such a resin layer 7 can reduce the gloss of the wiring material 3. For example, since a 
solder resist has quite deep color, the thickness can reduce the gloss of the wiring material 3 by at least about 
2-3 micrometers, but when an after [ reinforcement or a solar cell module ] process is taken into consideration, 
it is desirable to make it the thickness of about 15-20 micrometers. 

[0024] Drawing 6 shows one example of the solder 6 of the wiring material 3 concerning this invention, and the 
coat approach of the solder resist 7. In drawing 6 , 1 1 shows a heater and 12 shows the coater of a solder resist. 
In this invention, the method of application of this solder resist 7 does not ask. When the solder resist 7 of a 
heat-curing mold is used, only the side in which stoving of the applied solder resist 7 is carried out at a heater 
after that, and, as for close, the solder resist 7 has not adhered to a solder tub after that is covered with solder 
6. 

[0025] Thus, by producing a module using the wiring material 3 produced by the production approach of the 
wiring material 3 concerning this invention, when it sees from a front face, it becomes possible to consider as 
the appearance in which the wiring material 3 is not conspicuous. 
[0026] 

[Effect of the Invention] As mentioned above, according to the large positive battery module concerning this 
invention, since the front face of wiring material which connects two or more photovoltaic cells was covered 
with the resin layer which it was colored, the module excellent in the fine sight in which wiring material is not 
conspicuous can be offered, and harmony of an environment with a perimeter can also be aimed at. 
[0027] 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outside schematic drawing showing the structure of a photovoltaic cell required in order to 
produce the solar cell module concerning this invention. 

[Drawing 2] It is the sectional view showing an example of the structure of the solar cell module concerning this 
invention. 

[Drawing 3] It is drawing showing the appearance of the example of the solar cell module concerning this 
invention. 

[Drawing 4] It is drawing showing the appearance of the example of the solar cell module concerning this 
invention. 

[Drawing 5] It is drawing showing the cross-section structure of the wiring material of the module concerning 
this invention. 

[Drawing 6] It is drawing showing the example of the approach of creating the wiring material of the module 
concerning this invention. 

[Drawing 7] It is drawing showing the appearance of the conventional solar cell module. 

[Drawing 8] It is drawing showing the cross-section structure of the wiring material in the conventional module. 
[Draw ing 9] It is drawing showing the example of the approach of producing the wiring material of the 
conventional module. 
[Description of Notations] 

A substrate, 1a:surface irregularity structure, a 1b:impurity diffused layer, 1c : 1: A rear-face diffusion layer, 1d : 
An antireflection film, a 1e:surface electrode, 1f:rear—face electrode, 1g:glass, 1 h:EVA, a 1i:photovoltaic cell, a 
1j:backseat, 2:aluminum frame, 3:lead wire, 4:photovoltaic cell, 5:copper foil, 6:solder, 7:resist material, the 
copper-foil ingredient before 8:metallic coating, 9:solder, 10:solder tub, 11:heater, 12: Resist coater 
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